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Abstract of JP2001 026460 
PROBLEM TO BE SOLVED: To obtain a glass 
substrate high in cleanness and smoothness and 
suitable for high density recording by specifying 
the acid resistance of the glass substrate and the 
average surface roughness of the recording 
surface of the glass substrate. SOLUTION: At 
least one of the surfaces of the glass substrate is 
used as the recording surface, and the glass 
substrate has the acid resistance such that the 
etching rate is not more than 45 nm/min when it 
is brought into contact with 0.1 wt.% hydrofluoric 
acid at 50 deg.C and the average surface 
roughness Ra of the recording surface is less 
than 0.3 nm. The glass composition satisfying an 
etching rate condition in the case of 0.1 wt.% 
hydrofluoric acid is preferably comprised of, by 
molar percentage, 63 to 70% Si02, 4 to 1 1 % 
AI203, 5 to 11% Li20, 6 to 14% Na20, 0 to 2% 
K20, 0 to 6% MgO, 1 to 9% CaO, 0 to 3% SrO, 0 
to 2% BaO, 0 to 5% Ti02, and 0 to 2.5% ZrO, 
with the proviso that the difference of the 
amounts of Si02 and AI203 (Si02-AI203) is not 
less than 56.5% and the amount of RO 
(RO=MgO+CaO+SrO+BaO) is 2 to 1 5%. 



1.2 



0.9 - 



<2 



06 



03 



A 

! A 


A 

A 






A 

O 


o 











40 80 120 160 2f 

Etching rat* [nm/min] 



Data supplied from the esp@cenet database - Worldwide 



http://v3.espacenet.com/textdoc?DB=EPODOC&IDX=JP2001026460&F=0 



2008/05/19 



<i9>B*ia#ffFjf (jp) 02) & fffl |Hf <k $g (a) mmmwm&mm^ 

#^2001-26460 
(P2001-26460A) 

<43)£JB B ^13^ 1 M30 B (2001. 1. 30) 



(51)IntCl. 7 




F I 


C 0 3 C 15/00 




C 0 3 C 15/00 B 


3/087 




3/087 


15/02 




15/02 


19/00 




19/00 Z 


21/00 


10 1 


21/00 10 1 






*if5fc Sf^*<z>!S:i5 ol (^ n S) S&HfcfcK 




#gg2000~ 139675CP2000-139675) 


(71)tHffiA 000004008 








(22)m^H 


¥^12^ 5 ft 12 B (2000. 5. 12) 


±fm^m^mm.mr 3 tb 5 #11^- 








(31)«5fetS^mS^ 


#Sg¥ll- 132371 


^iBfif^R** *Kit««r3Ta 5#11# 


(32)GBfeB 


^ffclW 5^130 (1999. 5. 13) 


B^fiS^SC^trt 




H* (JP) 


(72)&9i# ^Oj BSia 






^jti^K*«*>*B3i»"r 3 ts 5 m m 












(74)f?SIA 100085257 






#s± /hoi * 









(54) wmo&m timm&immxitxmL, mmsim^m^^mmom&^mmmmBmm 



(57) imm 

*5tt50. ia*%7 5 'K*^(-J:5^5'^>'^^-b 



(2) 



2001-26460 



im#m 1 1 &tt < b h-mi&timm b vtcwmm 

^(D^y^Z/JfV— 5nm/m i n£tT"^ -&o 
^7XS«©/>4< 1 1>fB^ffi©¥^ffila$ (Ra) 
Ra<0. 3 nmT'fc5^i:^#mi-r5tfmia» 

2 ] />& < t h-mm&tmm b tfcit mm 

tt, Sl5 0t, ISO. lwt%©7ySK~S5tt3*fc 
iCiyfy/k- h^3 o nm/m i nKTT\ S.O 

^7xis©'>)' ( i;< b hmmm<D¥-mmuis (Ra) 

tt, Ra<0. 3 nmX~&Z>Zb*¥?mb-tZ>tiimm 

[|f*«3] ff*3ll*^}4ff^2(c:ie«©1t#fB 

50)imX50# mCD^ y Trtt?©^ § 3 n m£Lh<£>£] 
5 0 0fletT"Cfc*-i:SrW«fci-SW*3S» 

A1203£-£3fc, -ttl/^©*^* (mol%) ©H (S 
i02-A1203) ^5 6. 5n»l%»±T?*>5^ 

t -r sit «SE»isfrffi #7 ^sfc 

XIRfcifcv^-t. £.<0#?;*£iKttSiO2i:Al2O3Sr£ 

-t^tUO^/V^ (mol%) (Si02-A12 
[f»#« 6 ] Mf#K 4 * fcteff *S 5 »CE«©ttf«|E 



Si02 


6 3 — 


7 0mol% 


A1203 




1 lmol% 


Li20 


5 — 


1 1 mol% 


Na20 


6 — 


1 4mol% 


K20 


0 — 


2mol% 


MgO 


o — 


6mol% 


CaO 


1 — 


9mol% 


SrO 


G — 


3mol% 


BaO 




2mol% 


Ti02 


0 — 


5mol% 


Zr02 


0 — 


2. 5mol% 


RO 


2 — 


1 5mol% 



fcfcU RO=MgO + CaO + SrO + BaOT\ 



10 



20 



30 



40 



Si02 
A1203 
Li20 
Na20 
K20 
Ti02 
Zr02 
RO 
tctcU 
MgO 
CaO 
SrO 
BaO 

[ft** 8 ] ffl|#g 4 * 5 #» 



6 3 


— 7 Omol% 


6 


— 1 lmol% 


5 


— 1 lmol% 


6 


— 1 4mol% 


0 


— 2mol% 


• 0 


— 5mol% 


. 0 


— 2. 5mol% 


: 2 


— 1 2mol% 


RO = 


-MgO + CaO 


: 0 


— 4. 5mol% 


: 2 


— 7. 5mol% 


: 0 


-3mol% 


: 0 


— 2mol% 


: 0 


— 3mol% 



Si02 

A1203 

Li20 

Na20 

K20 

Ti02 

Zr02 

RO 



3 — 7 0mol% 
6—1 lmol% 

5 — 1 lmol% 

6 — 1 4mol% 
0 — 2mol% 

0 — 3mol% 
0 — 2mol% 
2 — 1 2mol% 



50 



fc«U RO=MgO + CaO+SrO + BaOT\ 

MgO : 0 — 4. 5mol% 

CaO : 2 — 7. 5mol% 

SrO : 0 — 3mol% 

BaO : 0 — 2mol% 

-tOffi : 0 — 3mol% 

9 ] 1 75stt 8 \zmm<D^m.m& 
i o i m&m 1 75^f»*« 9 t tmow mm 

[»*fi 11] i&S 5 0 °CTitS 0 . 1 wt%07yR 
K^A^ J i1tf^(D=ny^^U— h&4 5 nm/m i n 

sir t %%M<Dm&%mk& v&tz&mmm<D&m 

(Ra) £Ra<0. 
3 nmWoi 5 KLfci i«:4Wfci-5flMB«K» 



3 

[11*3512] fii£5 0<CTi*SO. lwt%©7y* 
K^M^tz^<D^y=fy^^~ hifiS 0 nm/m i n 

/u*yflS*-f5r.4:t?*B5¥*&e.* (Ra) £Ra<0. 
3 nmlc|^J;5lcUfc-i:*#«i:i-5flNR»»«E# 

[»5fc® 1 3 ] Ssfcfi 1 1 l 2 l3Bftft> 

[»*fi 1 4 ] 1 1 * ttfl! 1 2 {CfEic© 

[ffi&K l 5 ] 1 75S»*« l 0 fcBB*©ttf# 

[0 0 0 1] 
[0 0 0 2] 

[t£fc©&«] 1f#flS^^ffl©S«i:>-Cs -mat 

ssiB^ffi©xV^^ttt^ji^$>5o mmm 
[ooo3] w#i5««#:;8#?.*£«tt. SMtbfcis 

-c#sg$*v5 0 §e>^ i&sic&cr^^&ftif© 
£t Lfcm^ftJi^tt*^"^^ £*i 40 

ig£fift£>fta>ofc„ u*»b^«, «£fr©*i*«^K:# 

[0 0 0 4] ffc^&flsfcjgLfcaf^ttJifcJ: #^ 
BB46 -4271-§-^#(C{t, fiS^l?, !~5%©MgO, 0 50 



#58 2001-26460 
4 

~5%(DK2(X 5~25%©Na2C>, 5~25%(£> A1203 + 
Zr02*S<fcTX Si02^6>^5, ^tukO^-ff-^&J&fe 

#:©80%£A±t?fo5'ft;^^'ft:^y^^v^lll^$^ 
ftv\ 

[0 0 0 5] jiS^£fo±$*fcfc^§kfb#7* U 
-C, »HSp5-3243l€^*J-tt^ 62-75% 
<£>Si02, 5~15%<£>A1203, 4~10%CQLi2CX 4~12 
%ONa2CX 5.5~15%©Zr02Sr-g-^ Na20/ZrO 
2<DMMit&0. 5~2. 0, A12O3/ZrO2(Z?aaJt^0. 4 

~2. s^fcSiTs^aftfoff^^ov^H^ft-rv^,, 
Ld>U rro#frmSEffi[H]fl£W^4©BJP:§l#ft* 

HJU ^9— 7 y ^©JSHlcftS*^^ 

[0 0 0 6] #F,BBS62-187140-§-^#iCfi, 

64~70%<£>SiO2 s 14~20%<OA12O3 s 4~6 
%©Li20. 7~10%<£>Na2O, 0~4%<£>MgCX 0~1.5 

$m<D s^w# ttfir £>^ * tix v * ft v \ 

[0 0 0 7] #W|5p9-22625-S^t«fcf±» #^7"V^^ 

fE*ct.l&#>b;frftv\ 
[0 0 0 8] 

[0 0 0 9] 

[^a^fi?^-rsfc*©¥^] ±tapssr^i-^<* 

yl-l/fv— bi>*4 5 nm/m i nSTP^ JLo^f^^ 
X«(D^ft< t tlB®B©¥^Jffife§ (Ra) ft, Ra< 
0. 3nmfcUfcflHIIE«i*t*>5. 

[ooio] Uy**W£-£. y )^y3-yyirZ>h^ #9 



5 

a<0. 3nm{c#ofcfe{ctt, jB^14©Jt^iLT, 
*Kffl # 7 * ©tBS50'Ci<::J3 rt 5 o. 7 j/ft** 

ftfeftV>;:i:£r.i,ffiLfc 0 

[0 0 11] ^K(^*5VNTiH4(D^B:, W^Jg#: 

got mm, mm, v^m^t\ mmm-mx^r^ 
>m, ^m, -y^tm. ?^ym, v>*wt. 

[0 0 12] *fc„ M*^©#^t>£»IC#*L-CV*3 
[0 0 13] *fe-«WfcfflV^n5»{fc"fey !7ASr± 

mm&wt&tt. o.oi~5s*%3^»*uv\ 

[0 0 14] Rffrfey *Afitfl.©«HWI«:JBVyfc 

©**#0. W2M%*» , t?ttlfc*!&2j#*J£ L x IBS 
6. %oX, 7y»O«*f±0.002~ia*%^*L 



(4) #M 2001-26460 

6 

[0 0 15] 0.1%7y^{CfcS^y^^^l^- h#45n 
m/min^T t ©*#£}if;:-f tVXit, *A&*t? 
^LfcSi02t A1203©^ (Si02-A1203) #5 
6.5%£LhT?, SiO2:63~70%, A1203 : 4~11%, 
Li20 : 5~11%. Na20 : 6~14%. K20 : 0~2%, 
Ti02 : 0~5%, Zr02 : 0~2.5%, RO : 2~15% 

(fcfcLRO =MgO + CaO + S rO + BaO Xfr-O. M 
gO : 0~6%, CaO : 1~9%, SrO : 0~3%, BaO : 

0~2%) *5J:tJ { 3%£lT©-t©*b«>^*»P>^5f>o 
[0016] Sfc, o. 1% 7yiEJ;5iyfy^^ 

tt, M^©ffij^©5^. Al-Si^58.5%et±-Cfc5» 

[0 0 17] $*i4©ffi*>b», -B*©*aj&© 

5 Ti02 : 0~3%, Zr02 : 0~2%T?fe5»&;^ 3*og 

20 a* < i y 5 . 

[0018] Mi&<»mfem& \-m<om 9 -e&s„ o. 1% 

7yi£i53:5'f>'^^- htt^V^-e^LfcS i 
02-A1203iC^<^#U mSr56.5%^i Lfc 

-f*^S«tJ;5fl:^il^fflJti:ft«. Si02-A 
1 203^58. 5%}^T v t?3:5'^>'^>— b30nm/min^T 
t-r5^t>l^#©^J@^t5. lot, P^y^ 
30 ^l/— hSr45nm/min v 30nm/min^T^ - f"2>^f4s Si 
02- A 1 203Sr-ttl-?tU56. 5, 58. 5%&±fc1-5 i t 

[0019] si02»# ?x*mf8rrz^mf&ftxh 

9 , ^ ©#J-£-^63%7fc}i i- ft 5 i ^9^©ft*WB^tt 
ffiH{Cft2> 0 fotS iO2©flJ^tt63%~70%^* U 
[0 0 2 0] A1203{i^^->-^}Cj;5J3E^7J€© 

•fSo |o-CA1203©#J'a-fi4~ll%»Ts Kfcf46~l 
[0 0 2 1] Li20tt>f *^S»fcJ3V>-C53JIS*t5* 

*K©»^1±, iSSMt^Sft-f-S. Li20©#J 
50 £*jc5%~ll%##* U\ 



7 

[0 0 2 2] Na20i$J *y&&\£&^X&&£il?>f$. 

[0 0 2 3] K20«^S?tt£Sfe5j&#T*&£^ 2% 

^JS^^Ti-5 0 t£oT. K20©fiJ^{42%«T^& 
*UV\ 10 
[0 0 2 4] Ti02«#7*©iH£tt£ft±£*3J&£ 

tt&gfe&mt-fZ, ^oTTi020fiJ^-tt5%^T^ 

[0 0 2 5] Zr02\%3f7X<DM{%& : £$l±£l£Z>l$fr 

#ftt5l-^^Tfg't4^S^5 0 ^oTZr02CDW^(42.5% 
£AT3W* U < , 2%£AT^ £ LV \, 
[0 0 2 6] MgOfl#7*©^tt$ri«&S/&9-t?& 

6%£illx5fc#7*©M£M^Jb#U »£: 20 
3tt3Sjg^i-5 0 |oT. MgO(DfiJ-&tt6%«T. Xt- 

[0 0 2 7] CaOtt, ^f7^©^ttSritfe-5ir*t 

©3b*j9*/h£V\, fcfcU SrO*3j;t^BaO©fsm^- 
^•*fc»il^it^-t-5^{c» s CaO<D^mt 1 % 

m^t£5> 0 Lfc^oT, CaO(DfiJ-&»l~9%, 
«2~7.5%^W*bV\ 30 
[0 0 2 8] SrO«, i?7X<Dmffi-'&.*m$>Z> t&K 



WW 2001-26460 
8 

£-£53t*»CaO<fc9i«V\ L£>U ^*iC-g-ttl/5 
[0 0 2 9] BaOtt. tf:?*©^?^^^ 

[0 0 3 0] *fc, MgO + CaO+SrO + BaO (R 

o) <a£ff-*as2% i 9 4>* rtfttfJ8*H^ $ *+#^*> 
tt^SKb-fS. lot, RO©-g-tt*fJ2~i6%, 
[0 0 3 1] Sfc, i*ife©j*^ew*:, IBUf* 

©flfSfrif&gftt U MxffAs203, Sb203, SO 
3, Sn02, Fe203, CoO, CL *©iO^ 
Sr-a-tf-e3%^±PSi l/rJg*.<5 n b 5 U 
[0 0 3 2] rtlf>©^7^«Kf±y^!7A^tf© 

[0 0 3 3] i^f>^^7^»K*fflv^TttmE»iSff 

[0 0 3 4] ft*5 % ^Clt?|B«©^att. ttjgftfgX 
[0 0 3 5] 

mm<Dmm<D^m\ sine *%w\d^xnM%& 

5 3 iSUS©IBft«*3«ttf3«S©Jt«mSr* , t". 
[0 0 3 6] 
[SU] 



(6) #S 2001-26460 



9 10 





O 


l£* r- lco[ co? 

: CO t OO I LO : 

<g | oS | r-' j cd j 


co j co 

00 

0 : ; CM 


1 1 1 1 

mi i 1 I 

N]0-0|OjO 

: : s | 


56.97 


16.12 


CO 


1579 


1068 


1038 


o 

CO 


2.47 1 


r- 

CO 


CM 


1 0.29 1 


CO 
IO 

o 


CO 


CO 
CO 
CO 




CXJ 


glololgi 

^ i IO : O = H : 

: : j : 


f 

OjO; 

O: O: 

d[oj 


O j E i I 

0:0:0:0:0 

"ill! 

if 1 ' 


o 

o 

LO 


CD 
O 

C\J 


o 

O 
CO 


LO 


o 
o 


fi 

£i 


•M 


CM 


S 


CO 
CO 


CO 
CM 

o 


CO 

o 




o 

ITS 




00 


i i i i ; • 

Jg j co | go = co j o j oi j 


SLI_ j <ol 

^ i • ■ : 


o 

LO 

to 


iq 
<d 


CO 


LO 
CO 
LO 


CO 

o 


CO 

o 
o 


CO 


CM 


CO 
CO 


CM 
CO 


CO 
CN 

o 


CO 
CO 

o 




CO 


I 


f— 


Y ■ ■ « » ! ! ! 1 '- ! ~ 

£*lo !coi s = «>! ^ 1 1 1 ^ 

Jg jcd \<6\ °.j <=> 1 «*j **[ i 1 1 


cs 
o 

co' 

LO 


CO 


CO 
CO 


OO 
T 

lO 


o 

IO 

o 


O 

o 


co 
^J- 


cm' 


CN 

<Ti 


CO 


r- 

CM 

o 


CO 

o 




CO 


CO 


giolo!-*-! 

°. • O ; O I LO I 

* i - 

: i : 


o i co i oo I I i 

O : CO ; ! O = O : 


o ; o 


8 

to 


«cf 
LO 
LO 


<o 


o 

CO 

in 


CO 

8 


"5 
o 


00 
CM 


CO 
CM 


<a 
oo 


CO 


CO 
CM 

o 


r^. 
CM 
O 


CO 


O 


ir> 


— = ! 


o | "^r 
o|lo 

0Q r CO 


«>1 PS* 5 = 1 
d; cm j | j 


olo 


o 
o 

a> 
to 


LO 
CO 


CO 


co 

CO 
lO 


CO 

o 


§ 

o 


IO 

CO 


CM 


ai 

CO 


CM 


00 
CM 

O 


CO 
CM 

o 


LO 


CO 








§|§ 


-i— j CQ 
O [CM 


: ^ 1 CO? 

1 -* i — i 1 

! E 


o jo 


CM 

cri 

LO 


LO 
CO 


CO 

o 

CO 


r- 


CM 

o 
o 




-H 

or 


CO 
LO 

CM 


CO 
CD 


CO 


CN. 

o 


o 


CO 




co 


co 




ah 


co \ 

t CO 

1 


— | — i — ^ 


O : 


o 


CN 

o" 

CO 


CO 
CO 

T— 


CO 
CO 


o 

IO 


a> 

CM 

o 


CO 
CM 

o 


CD 


CD 
CM 


CO 




CM 

O 


CNJ 

o" 


CO 




CM 


CO 

<o 


CO 


CO ! - 

lo j 


j O j<0 

< 


i 

O : o i O 
tf>: i 
J s 

! ? 


o 


o 


o 

CO 

o 

<£> 


o 

CO 
CD 


LO 

CO 


KO 

CO 
IO 


O 


o 

CM 
O 


CM 


CM 


CO 

cn 


CM 


co 

CM 
O 


CO 
CM 

O 


o 


CM 




! 

S 

Bp 


1 — 

LO j ^ 

i 


0):0 
• !-; = <£) 
i a i cJ 


! 

CO 


s 

= liO 
o|o> 

: 
: 


a 


o 


o 
co 
o" 

CO 


o 

CD 


CO 


CO 
LO 


to 

CO 

o 




s 


CD 
IO 

c\i 


CO 
CO 


co 


CO 
CM 
O 


CO 
CM 
O 


LO 


CO 






X 

i 


i i 

olo 

I- 1 !Z 

i : 

i t 

; : 


S r 

t j 

: s 

: : 
: : 
i : 
• : 


i! ^ 

II a 


i 

* 

oio 

60 i OQ 

: 

: | 
! 


|o 


2 


CO 

o 
o 


O 

CM 


S 


» 

\- 

^[ 


P 

m 
m 


« 

» 


p 

—I 

1 


E 
o 

* 


P 

o 

LO 
CO 

o 

LO 

p' 

i — 

'o 

fig 

IS 

« 
a 
a- 


o 

p 

o 

IO 

c 

'E 
\ 
c 
c 

c 

i 

H 


m 
m 


UO 

o 
o 
o" 




lO 

o 
o 
o 

a 




o 

e 


SPJ 
t6 


a. 
-nj 

m E 


= IO 
CO x 

* o 
«3 



[*2] 



(7) #W 2001-26460 



11 12 





o 

CM 




on i 

00! 

o| 


CM ! ! 

co. ioiO; 

\ \ 


j 


O 


61.58 


18.29 


8.21 I 


i 




1013 


1 


2.48 


co 
on 


CO 


0.29 j 


0.26 




CO 
CO 


0> 






i ! 

00 : OiO 
*\ \ 


°l 


o 


CO 


S 


CO 
CM 


LO 
LO 


CO 

o 


<o 
on 
on 


CO 

CO 


co 
CM 


♦cr 
on 


s 


to 

CM 

O 


CO 
CM 
O 


CO 


CM 
CO 


CO 


S t t Z » i 


itS\ 

id! 1 | 

CO [ OIO: O: 

': i : 


o 


to 
to 

CO 
LO 


on 


CO 
CM 
CO 


on 


CM 

o 
o 


to 
on 




on 
*r 

CM 


CO 

o> 


CO 
CM 


OO 
CM 


on 

CM 

o 


CM 






— ! — i — ? — ? — ? — I 

^.l r-l col anlcoi 


— ! — 1 — \ — 

tO : i I 
CM : Ojoj CO 

! 1 i 


o 


oi 

CO 


CO 


CO 


OJ 
CO 
LO 


§ 

o 


CO 
CM 

on 


m 
co 


CO 
CM 


CO 

on 


CO 


CM 
O 


to 

CM 

o 


on 


LO 
CO 


CO 




LO 1 f = 


o 


o> 

CO 

to 


CO 


CO 


LO 


CO 

o 
o 


to 
CM 
O) 


CO 
CO 


CO 
CM 


CO 

on 


CO 
CO 


on 

CM 


on 

CM 

o 


CM 
CM 


on 
CO 


m 
m 




Sir**! <xj! JS: 00 = 00 

2 1 in I l< : 2 5 °" ■ " 
; t • J ■ 


in ! • ! 
urn j | j 


o 


CO 
lO 


CO 


CO 

' 


1 


[ 


CO 
co 

o 


1 


O 

LO 
CM 


CO 

on 


CO 
CM 


on 

CM 

o 


on 

CM 

o" 


CM 
CM 


CO 




<»lgl colco 
gjinjr-^i^ZjojcM 

5 i 5 | | 


1 i i 
ml ; : 

Oj: O: OS O 

r-l :. : 

: : : 

i i i 


o 


o> 
ad 
u> 


On 


CO 

O 

-I— 


1 


1 


CO 

o 
o 


1 


LO 
CM 


CO 

on 


CO 

CM 


r- 

CM 

o 


CO 
CM 

d 


CM 
CM 


CM 

T— * 


CO 


Etc;: 

£ 1 r~ | CO ; S2 i O I oo 
. : CO : OO s = O • CM 

S j *» j ^ 1 ^ I o ! ^ 

i i I 1 1 


: t i 
CO : i : 

«! 1 1 

1 : : 


o 


LO 

r- 
c» 

LO 


? 

on 


CO 

c> 


CM 
CO 
LO 
i— 


CM 

o 


CM 

on 


CO 
CO 


cm" 


CO 

on 


CO 


on 

CM 
O 


CO 
CM 

o 


CO 


CO 

*t 




* r*- 5 CO i 55 1 o i CO 

— | — j — | — | — I 


: : : 

: : : 

i 1 
m I o 5 o J a 

! ! 

it: 


o 


LO 
CO 

o 

CO 


eo 
^ 
on 


CO 

co 


3 

to 


CO 

o 
o 


LO 

on 


CO 


CM 


CO 

on 


CO 


CO 
CM 
O 


CO 
CM 

d 


CM 


CO 
CO 




! co ! eo : Sg ? °° i SS 


— ! — ! — ! 

cm! i 1 

CO j OjOi o 

i : ; 


o 


CO 
LO 

CO 


on 

CM 

CO 


CO 




1 


o 




CM 


GO 

o> 


CO 


CO 

o 


CO 

o 


o 


CM 






t | : : i 

r j | | s 


tils 
i i i » 

i 1 I I 
\ \ I 


o 

V. 

M 


CO 

O 

< 
a 


O 


O 

cr 


* 

m 


« 


p 

It 

m 

an 


p 


E 
o 

\ 
etc 

w 
m 


p 

8 

o 

LO 

T 

o° 
r- 

's 

X 
I 

a- 


O 

P 
o 

LO 

c 
"E 

£ 
c 

H 


« 


nje 
in 

8 
o" 

m 


m 


in 

.8 

O 

m 




o 
E 

V 
S3 




a 

m 


+U 

■ E 

IB § 

W o 

m 


C LT> 
CO X 

mm 
■a 



(8) #W 2001-26460 



13 14 



5 
m 
« 


CO 






CO 

o 


rr'r- = " : ! 

Oi ■ CM : O : O - O 
LOjcM[ \ \ \ 

j j : t 


o 


CO 
LO 

CO 


cn 

CM 

co 


8.21 | 


o 
to 


1043 1 




CM 


2.47 | 


CO 

o> 


o 


CM 

o 


D.26 | 




CM 


o 

CO 


sja! 

5|« 


! 


CO 

o 


"i 1 ! : 

! i i " 
CO • tA : 

CM j i 

III: 


o 


1 — 

<T> 
O 

to 


CO 


CO 

rsl 


to 


o 


CO 

<o 

CT> 


to 


cv 


CO 

cn 


CN 


co 

CM 
O 


CO 
CM 
O 




CO 
CO 


cn 

CM 




oo 

coiS 

— i — 


s 


co | io| j j ^ 

CO | CM : O S O : - 
CM : CO - j ^ 

! ! ! 1 


o 


p- 

OJ 
CO 
Lf3 


CO 


CO 

cq 

LO 


<o 
to 


o 

LO 

o 


CO 
CM 

cn 


r»- 
CM 


c»i 


O 
o 


ca 


LO 
CM 

O 


CO 
CM 

o 


cn 


CO 


to 

CM 


sis 
si- 




CO 

o 


CO j loj } : 

cqi csjjOi Oio 

| IT>: ' 

j £ i i 

sill 


o 


n- 
os 

CO 
LO 


CO 


CO 


r*» 

CM 

LO 


CO 

tS 


cn 


LO 
T 


CO 

csi 


cn 


Si 


CO 
CM 

O 


CO 
CM 
O 


LO 


cn 


r- 

CM 


sis 


CO j ^2 


CO 

o 


CO 5 IO ! 5 
CO | CM : o 1 O J O 
CM * f * 


o 


a> 

CO 
LO 


CO 


CO 


CO 


IT- 
CO 

s 


CM 

co 
<n 


LO 
LO 


r- 

CM 


CM 

cu 


Si 


r-- 
CM 
CZ> 


CO 
CM 
O 




O 


CD 
CM 


sJss 


i 

^ j CD 


oo 
to 
<o 


— i — I — j — i — 

CO I lO l If-m \ i 

CO ; CM ■ . 1 O | CO 

cm \ co \ 1 I ! 

i 1 ! 1 


o 


S3 


T— ' 

CO 


CO 


s 

IO 


LO 

8 


CO 
CO 
cn 


to 


cn 
oi 


S 


s 


CO 
CM 

o 


O 
CO 

o 




LO 
OI 


LO 
CM 


sis 

3 


s : § 


C3 

o 
o 


ill! 
co ! io ; i j 

0!inioiO:0 

co ; ! i ! 

MM 


o 


lO 
CO 
CD 

to 


CO 


co 
to 


to 

CO 
IO 


O 
CO 

o 


IO 

o> 

C3> 


LO 

CO 


CO 
CM* 


8 


LO 

CO 


a=> 
CM 
O 


CM 

to 
o 


co 

CM 


cn 

CO 


Si 


CO = _ 

""is o 


r«- 1 co 
in : f-* 

oS | cd 


CO 

T 

o 


0>i«[0!0!0:0 

cms j \ \ \ 


o 

CD 


CO 

cd 


CO 
CM 


LO 
LO 
> — 


8 


CO 

<o 

CT> 


CO 


<o 

CM 




CO 


C5> 
CM 
O 


CD 
CM 
O 


CO 


LO 
CO 


CO 
CSI 




s|| 

j 
\ 


co 5 oo i to \ \ \ f 

i--:0CJrCNl:O:O:O:O 
co? CMJ * f | | j 

M M ! M 


CO 

s 


CO 


oo 


o 

IO 




o 

cn 
cn 


CO 


csi 


CM 

CD 


CO 
CM 


CO 
CM 
O 


CO 
CM 
O 


LO 


cn 


CM 

CM 


— I — 

£}« 


ds 


M M i M 

• co ; oo { io j ' j | 
rl^iwioioloio 

0|0:<P| : \ \ 

I \ s s l : 


O 
CD 


CO 


CO 

r-^ 


i 


1 


CO 

8 


1 


CO 


CM 

cn 


CO 


CO 
CM 
O 


CO 
CM 


o 


Q 
CM 


T~ 

CM 


CM 

CO 

to 


CO 

<d 




Qi «0*U3i j i < 

oioji^joiojoio 
;<of co | csi I I I : 


lO 

o> 
o 
to 


CO 

rr 

cn 


CO 
CO 

to 


to 

s 


LO 
O 
O 


O 

Oi 


o> 


CO 

oi 


CO 

o> 




cn 

CM 
CD 


to 

CM 
O 




^a- 
in 






eg 

o 

CO 


«•> 
O 

CM 


1 1 1 I \ \ i 1 

i iiiiSi s 
: ; : c 5 s t i 

" ' * I j i ! ! 
ololoiololoiol^r^ 

1 i ! 1 i 1 1 1 

: f i 5 3 5 J ! 


o 

CM 

? 

o 

CO 


O 


O 

cr 


s 
f— 

8* 


P 
k 


t 

_i 

H 

bi 


L^ 

> 


~E 
o 

\ 

m 
m 


p 

o 

LO 

CO 

o 
to 

V 

X 

Si 

Mf 

a- 


m 

O 
IO 

c 

1 

5 
c 

1 

H 


IB 
« 


LO 

8 

O 

^ 
^ 


m. 
m 


^ 
to 
o 
o 
o 

?\ 








1 


51 


4i 


a: 

is i 

Iff CO 


i* 

is 

c to 

CO 3C 

*^ 

■a 



(9) #K 2001-26460 











1 2 


3 


Jfcaj5)L mol% 


Si0 2 


65.87 _ 


66.00 

"""TToo 


64.20 

Tjlso™ 

aST" 


Li z O 


7.38 


8.00 


Na 2 0 

"'" Mg'6 


9.56 


9.05 


8.30 


0.18 

2JB8" 


0.00 

••"~238'~ 


2.00 
2X>0 


OaO 


4.25 


3.57 


6.00 


SrO 

BaO 


0 

"'6'" 


0 


6 1 


0 


o 


Ti0 2 
Zrb" 2 


0 _ 

"" 6" 


0 

"o 


"o 


Si0 2 -Al 2 0 3 


56.03 


55.00 


52.90 


R 2 0 


17.12 


17.05 


16.50 


RO 


7.13 


5.95 


8.00 






1556 


1590 


1579 




1055 


1075 


1093 




1016 


987 


1075 




39 


88 


18 


ff/cm 3 


2.47 


2.47 


2.49 


¥*S3»35^3&. x10- 7o C" 1 , 50~350°C 


89 


87 


91 


I^^U— K nm/min, 50°C O.IW^i 


57 


113 


174 


a» nm 


SSEM, 1% 


0.41 


0.49 


0.58 


^iS. 0.005% 


0.26 


0.26 


1.1 


£jSBtfc.3nmUl±. 
fll/50x50 ;U m 


MSL 1% 


26 


39 


70 


0.005% 


583 


835 


1621 



[0037] 7 *<D®m\£fc<D &o\z-vxvm\^ 

tc< v tt *§rffl v ^ l550t:-e4B#P^«r U 
tc^ 10R#F^;WtT450 ! C*-T?#MH-t&g£rT}f> -t© 
[00 38] imifyXOftfet ^lilJBff Tm (1 

og t, = 2 ©tas) „ ^ta^Tw (log v = 4 ©tag) , 40 

$*Bt&&TK ^Hta^i:^ta«©MTw-TU 5 0^ 
~ 3 5 O < C©¥^«S#ic©«0^*Sr« 1 ~ 4 

[0039] m^um^ox 0 L-csy^bfc 0 

^X&BHfcU 2380/im©-7/W?raj©L, 1000 ftm 

200mm. tg$10mm©6&*— K_hlCitufe#7*S:25g£1I 
#-5£©ff$Kft5<J:5(-A*U 930~1180 ! C©^Sa^ 50 



%±\,tzfm*4(m<Dft¥m®.mKxmmu ^mm 
m^tcMmm.&^-h^xmmm.^t ut„ m«t 

^7^SrEi5mm, 1 5mm©P5 

m^xmfevtc 

[0 0 4 0] r^£>©3IJfeW4V^^1>Tm<l580 o C, 
Tw<1100t:^oTl<TWt?t>-5©-e^tt, ^ttfc 

[004 1] 50 < COt@j£T'T:\ 0. M%<D7yW.*R 
\,^X^y^-W*fsoK.W&<D 1 ftmhfc V <D^y^y 

[004 2] ±MWPC$7 * $r^g65mmX F*9@20mm© F 
— fyW^flfflU ^BW« (Ra=0. 25nm«T) t 
TJS^O. 635mm i U ^©^TXT^^bTf-V^S 
&ibfc„ '0lSO-|it-7^^y^^SLfct, 50 

^©o. \%7 sftmmm^ &mvtcm^x* 

<DmM%MmW&9t (TENC0RINSTRUMENT§? a-STEP50 



(10) 

17 

[004 3] #fififc©36RSr 2«B©*ft : "C«BS 

aawazs-sa-wsatu %<D&5<fc<DTfr%y?®fc (k 

OH*iS, pHll) i-2. 5^m«bfc„ ^tV^M* 
*"TSfe8K f&*LfcfL jfeSE^o-^RIHgi (SPM S 
IIM SPI3700) SrfflV>T5MmX5MmCQ^^lS 
U ¥±Sffif&£RaSr^ffibfc 0 irt?©Rai:tt» JIS B 

060i-esgss*T,««f -MftspiSftSiai^afflTfts ± 5 io 

[0 0 4 4] 

[Wil] Ra= (1/n) 21=l~nabs (Zi-Zo) 

n : mmm<Dy*-? &<DW 

abs : mn\% 

Zi: i#g©7=— ^©K£ 
Zo : -^.ZifD^m. 

[0045] ^ l ~4 © 5 ^ ia^WCoo. 1%7?8 

i 5 a y v- y t mtf®s& (Dmmu £ t © m 

^Sr^bfc^77trigi tc*-f„ #i3fc,fllv^$>©ffiS 20 

fc%> J:5* s > a^yf-l/iTV— h^30~60nm/mln©^ 

t:% ^#M^©#7X©:g®m£^*t <»^5„ 

lyfy^W h^30nm/min s 45nm/minSr®X.'5^7 

=0. 3nn*^(C^or fcV\, 
[0 0 4 6] ^1~4©5^ S i 02-A 1203<t. 

0. 1% 7 v mz. «fc 5 a: y <5s>f v— h £ © ||# Sr* L-fc 
J?y-7%m2\Z-^rt- 0 x ? fy^wFi:Si02-A 
1203tt#tttc»vvfcK$r#fro 0 *s/^>-j7V-h#4 30 

5, 30nm/min t ft 5 S i 02- A 1 203©fitt ; ett€tl'5 

6. 5*3 £#58. 5%t?fc5> 0 

[0 0 4 7] JttfcWfi, 0.1%7y»fcJ;5cny^^ 
U— h^60nm/min€r^5o ^©fc&^S^©^® 
a$Ra^0.3nm£l±{C^5 o JfcftMT?tt, H&SM.fco 

[0048] rfrfcftU Hffifll l~31lt 0. 1%7 
y UlC i^yf^Wb ^45nm/min£AT'C 5 „ 
^o-Cl%KT©«SHSrfflV>T«ffi©^*^*Lfe« 40 
©*ffiffi§ £Ra=0. 3nm£*TtC$:0 rfc#T?#5. 

[004 9] $£>(C S 1 ~ 6 \t. 0. l%7 j/Rfcl 

iSiyfy^Wh ;OS30nm/minetT"t?S> 5o ?fot 
0. 005%^ 2/«£JBV^-CSSE©ft*fc8fcS Lfc^©3?® 
fe£ SrRa=0. 3nm*«ii#o - t tfSTft 5<> 

[0 0 5 0] SfclWJ 1~31 *3it)?Jt^ 1 ~ 3 © 

(i-e50 < C©0. 005% 7 ?&l£2. 5^ra> ^ftT/tofr 5 ^ 
Wi (KOH*m pHll) KLSflltTf-^^Sr^ 

«ut. ~ti%M^my F *—7mMB%m^x 50x5 50 



0 01-26460 

18 

0nm©ffftliU £Sfc#&-*-<5i($3nm£U: 
©aasSr^^vM-fCo ^:©^*Sr*l~4K*-r 0 * 
J60!ll~3 l©#7^a> WiWt^+^fcKv^t?. II 
}C J: 2>^X^gr f,TK $ 3 n m&>±.<DthU<Dm* 5 0 

ft (KOH*m pHll) JCW^ftfltLTf-^/V 

bfc 0 ^©*gm, ££&©§£«: 4 100fi/50f! mOX 
ifcofc. rogl^IlilO (7yiCSItfc» 
•SO ©3 6 6fi/5 OMmDtttiig-fSt, ifift**ff 

5 0 jumX 5 o Atm©3iyTrt-e©iS§ 

3 nm$k±.<D£&<D#.& 5 0 OttSTFfcfcS £ tmi 

5o sfc* nam ofc^wc, i*#©it-c^7^ 

[0 0 5 1] **JSM(-E«©^7^Sr. 380 

TCtJDfKi LfcKN03 : NaNO3=80 : 2Q<DW&W$M 

[0 0 5 2] »CV^-e, *#fF©^3g^J©^K©1f#IB^ 
^#ffl2^©JIffli'OV^K1-„ aiy^-V^V— hSfl 
Jfefflf-^^i IH#©Xai-i 9 s ^#65mmX |^#20m 
ff$0. 635mm, R a =0. 25nm©7V 

[0 0 5 3] ^©y"^ ^ ^ *S*50t;©0. 005%7 yWt 
K£r>tmvX$m<o£®>*ifc£U $f>{cjfiS50'C, 

[0 0 5 4] ^fclC, Z.<D*mm\Z3£M<0%7**. 
380'CtiPl^U7J:KNO3 : NaNO3=80 : 20©^^ 

[0 0 5 5] ^^±©<t 5 fcbrfKILfcflNRWWI 

[0056] ±ia©it mmmfomwrn. rmm t l 

TCrSr, E^Si LTCo-Cr-TaSr, t-CC*. 

[0 0 5 7] r©i5tt-C#fc^^7^n-K* 
^JD 1 ?**? K9^^fcS»U 4, 5 0 0Hlt?ii 



19 

[0 0 5 8] 

fcmtfyx&fctz. urns otx m&o. iit%©7? 

m^-Wk £ T£1tV$<D^ y^yifV— h#4 5 nm/m i 

*5-i-C> fB^S(D«/hiaiaBcD¥^ffiffi$ (Ra) 
£Ra<0. SnmfctSrimS. * * 10 



#H 2001-26460 
20 

CORa t ©i#„ AfiMfegBSlCO. 005% 7 y g&JBV *fc» 

[02] S.ft50 e C<D0. 1 % 7 y ^tc J:5xyfy^U- 
h b S i 02- A 1 2O3<CH#£^:1"0 




(5l)Tnt.Cl. 7 «9J|B# 
G 1 1 B 5/73 
5/84 

Hi* awt 



F I r-^-K (#*) 

G 1 1 B 5/73 

5/84 Z 

<72)»9I# 3& 

^BafiF^BRrfT^Eil^BrSTS 5#11* 

(72)|g^# Sfc^ 5b- 

*B3»*BEifr1'*KaMW3TB 5*11# 



